Transcriptome sequencing reveals genetic mechanisms of reproduction performance stimulated by dietary daidzein in laying breeder hens.
Daidzein (DA) is a kind of isoflavone that is extracted primarily from soy plants and that has become increasingly popular as a dietary supplement. The objective of this study was to evaluate the effects of dietary DA supplementation for laying breeder hens on laying performance, reproductive organ development, hatching performance of seed eggs, and growth performance of offspring and to investigate the underlying molecular mechanisms. A total of 180 55-week-old laying breeder hens were randomly divided into 2 treatment groups and, after 3 weeks of acclimation, were fed either a control diet (CON) or a DA-supplemented diet (DAS, CON+30 mg/kg DA) for a total of 12 weeks. DAS treatment improved the laying rate, luteinizing hormone (LH) levels, and small yellow follicle (SYF) numbers without negative effects on the hatchability of breeder eggs or the growth performance of offspring. High-throughput RNA sequencing was utilized to identify differentially expressed genes in the SYF granulosa layer in the two groups. Transcriptome analysis showed that 161 genes (fold change ≥2 or ≤0.5; P-value<0.05) were significantly differentially expressed between the two groups, including 139 upregulated genes and 22 downregulated genes. Gene ontology (GO) functional annotation analysis revealed potential genes, processes and pathways involved in cell proliferation and differentiation related to the improvement of laying performance stimulated by DA. Dietary DA supplementation for laying breeder hens improved laying performance and reproductive performance with no negative impacts on hatchability or offspring growth. A series of differentially expressed genes in SYF granulosa cells were significantly upregulated in the DAS group relative to the CON group. This study provides insight into the genetic architecture of the transcriptome of the SYF granulosa layer in layer breeding hens and proposes candidate genes that respond to dietary DA.